Japan Patent Office 
Utility Model Laying-Open Gazette 



Utility Model Laying-Open No. 
Date of Laying-Open: 
International Class(es): 



63-102766 

July 4, 1988 

C30B 19/00 

19/06 
H01L 21/208 



Title of the Invention: 



Liquid Phase Epitaxial 
Growth Apparatus 



Utility Model Appln. No. 
Filing Date: 
Inventor(s): 



61-204094 

December 24, 1986 

Teruo KOZAI 
Eichi KONNO 



Applicapt(s): 



NEC Corporation 



SPECIFICATION 

1 . Title of the Invention 

Liquid Phase Epitaxial Growth Apparatus 

2. Scope of Claim for Utility Model registration 

(1) A liquid phase epitaxial growth apparatus introducing/discharging a substrate- 
carrying carbon boat provided in an operation box into/from a reaction tube through a boat 
cooling chamber for cooling said boat, provided with a second boat cooling chamber for 
cooling said carbon boat adjacently to said first boat cooling chamber and further comprising a 
transport system for transferring said carbon boat transported from said reaction tube to said 
first boat cooling chamber to said second boat cooling chamber and another transport system 
for returning said carbon boat from said second boat cooling chamber into said operation box. 

3 . Detailed Description of the Invention 

[Industrial Field of Application] 

The present invention relates to semiconductor equipment, particularly a liquid phase 
epitaxial growth apparatus. 
[Prior Art] 

In general, this type of liquid phase epitaxial growth apparatus heats a carbon boat 1 
introduced into a reaction tube 2 to a certain temperature level with a resistance heater 3, 
anneals the same along with operations of a slider-melt cut 4, a boat moving mechanism 5 etc., 
grows a thin film of a desired thickness on a substrate in the carbon boat, thereafter moves the 
carbon boat 1 to a boat cooling chamber 14 while closing a front hatch 1 1, closes a gate valve 
7 for cooling the carbon boat to 30°C to 50°C 5 and thereafter opens the front hatch 1 1 for 
taking out the carbon boat 1 into the operation box 12, as shown in Fig. 3. 

[Problem to be Solved by the Invention] 

In the aforementioned conventional structure, the substrate must be prevented from 
oxidation and flowage of H 2 gas or the like into the operation box must be avoided until the 
carbon boat is completely cooled and hence the carbon boat cannot be taken out immediately 



after opening the front hatch but the time for one cycle is so long that a subsequent carbon 
boat cannot be immediately set for shifting to a thin film growth step. Therefore, the 
throughput per apparatus must disadvantageously be reduced. 

An object of the present invention is to provide a liquid phase epitaxial growth 
apparatus solving the said problem. 

[Difference between the Invention and Prior Art] 

Against the aforementioned conventional liquid phase epitaxial growth apparatus, the 
present invention has an original content of improving the throughput by carrying out a 
cooling step in a liquid phase epitaxial process during growth of a substrate in another carbon 
boat. 

[Means for Solving the Problem] 

The present invention provides a liquid phase epitaxial growth apparatus 
introducing/discharging a substrate-carrying carbon boat provided in an operation box 
into/from a reaction tube through a boat cooling chamber for cooling the boat, provided with a 
second boat cooling chamber for cooling the said carbon boat adjacently to the said first boat 
cooling chamber and further comprising a transport system for transferring the carbon boat 
transported from the reaction tube to the first boat cooling chamber to the second boat cooling 
chamber and another transport system for returning the carbon boat from the second boat 
cooling chamber into the operation box. 

[Embodiments] 

Embodiments of the present invention are now described with reference to the 
drawings. 

{First Embodiment} 

Referring to Fig. 1, a reaction tube 2 is horizontally set on an apparatus body M while 
the outer periphery of the reaction tube 2 is sheathed with a resistance heater 3, a first boat 
cooling chamber 6 is connected to an open end of the reaction tube 2 through a gate valve 7 
and an operation box 12 is connected to the first boat cooling chamber 6 through a front hatch 
11. Further, a second boat cooling chamber 9 is provided on the first boat cooling chamber 6 



and the chambers 6 and 9 are separated from each other through a shutter 10 5 while a boat up- 
down mechanism 8 is provided for transferring a carbon boat 1 from the first boat cooling 
chamber 6 to the second boat cooling chamber 9. In addition, a hatch 15 is provided 
between the second boat cooling chamber 9 and the operation box 12, while a boat transport 
system 16 is set in the second boat cooling chamber 9. 

According to the first embodiment, the carbon boat 1 is set in place in the reaction 
tube 2, heated to a certain temperature level by the resistance heater 3 capable of heating the 
same to a desired temperature, thereafter annealed along with operation of a slidermelt cut 
driving part 4 for growing a desired thin film on a substrate in the carbon boat 1 and moved 
from the reaction tube 2 into the first boat cooling chamber 6 by the boat moving mechanism 5, 
the gate valve 7 is closed, the carbon boat 1 is moved into the second boat cooling chamber 9 
by the boat up-down moving mechanism 8, and the shutter 10 is thereafter closed for cooling 
the carbon boat 1 to 30°C to 50°C in an H 2 gas (inert gas) atmosphere. On the other hand, 
another carbon boat for subsequent growth is set in place in the reaction tube 2 after the front 
hatch 1 1 and the gate valve 7 are opened, and subjected to a growth preparation step. 

The carbon boat 1 cooled in the boat cooling chamber 9 is taken out into the 
operation box 12 by the boat transport system 16 so that the post-growth substrate is taken 
out in the operation box 12. 

(Second Embodiment) 

Fig. 2 is a longitudinal sectional view showing a second embodiment of the present 
invention. 

Numeral 13 denotes a second boat cooling chamber assembled into an apparatus, and 
the boat cooling chamber 13 is provided under a first boat cooling chamber 14. According to 
this embodiment, a boat moving mechanism 5 moves a carbon boat 1 after complete growth 
from a reaction tube 2 to the first boat cooling chamber 14, a gate valve 7 is closed, the 
carbon boat 1 is moved to the lower boat cooling chamber 13 by a boat up-down mechanism 8, 
and another shutter 10 is thereafter closed for cooling the carbon boat 1 in the boat cooling 
chamber 13. A carbon boat for subsequent growth is set in place in the reaction tube 2 after 



a front hatch 1 1 and the gate valve 7 are opened and subjected to a growth preparation step. 

The carbon boat cooled in the lower boat cooling chamber 13 in the apparatus is 
moved to the lower surface of an operation box 12 by a boat transport system 16 and taken 
out into the operation box 12 through an opened hatch 15. 

[Effect of the Invention] 

As hereinabove described, the present invention is provided with two boat cooling 
chambers for moving the carbon boat to the first boat cooling chamber and cooling the same 
while passing another carbon boat on which a subsequent substrate or the like is set through 
the second boat cooling chamber, setting the same in place in the reaction tube and making 
growth, whereby a boat cooling time per cycle can be omitted by taking out the carbon boat 
completely in the first boat cooling chamber during growth into the operation box and the 
throughput per apparatus can be effectively improved. 
4. Brief Description of the Drawings 

Fig. 1 is a longitudinal sectional view of a liquid phase epitaxial growth apparatus 
according to the present invention, Fig. 2 is a longitudinal sectional view of a second 
embodiment, and Fig. 3 is a sectional view of a conventional liquid phase epitaxial growth 
apparatus. 

1 . . . carbon boat 2 ... reaction tube 

3 . . . resistance heater 4 ... slider-melt cut driving part 

5 . . . boat moving mechanism 6,9, 13, 14 . . . boat cooling chamber 

7 ... gate valve 8 . . . boat up-down mechanism 

10 . . . shutter 11... front hatch 

12 ... operation box 15 ... hatch 

16 ... boat transport system 




Fig. 1 

1 ... CARBON BOAT 

2 ... REACTION TUBE 

6 ... FIRST COOLING CHAMBER 

8 ... BOAT UP-DOWN MECHANISM 

9 ... SECOND COOLING CHAMBER 
12 ... OPERATION BOX 

16 . . . BOAT TRANSPORT SYSTEM 
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Fig. 2 

1 ... CARBON BOAT 

2 ... REACTION TUBE 

8 . . . BOAT UP-DOWN MECHANISM 

12 ... OPERATION BOX 

13 ... SECOND BOAT COOLING CHAMBER 

14 . . . FIRST BOAT COOLING CHAMBER 
16 ... BOAT TRANSPORT SYSTEM 
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